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Application Research of Multi-layer Biological Control Technology in Controlling Cyanobacteria in Constructed Wetlands
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Abstract Through field enclosure experiments,a multi-level high-efficiency biological food chain was established to regulate water quality and
eliminate Cyanobacteria ,and a reasonable proportion of algae-controlling organisms was found. Then , this method was applied to the constructed
wetland of Gonghu Bay to explore the efficiency of controlling Cyanobacteria by multi-level biological manipulation technology and constructed
wetland technology. The results showed that when the proportion of Hypophthalmichthys molitrix , Bellamya aeruginosa , Cristaria plicata and Cor-
bicula fluminea was 4:5:20:40,the chlorophyll a elimination rate reached 97.12% after 30 days,and the water nutrient salt TN, TP The con-
centration of NH;-N decreased by 73. 63% ,57. 44% and 74. 44% ,respectively ,indicating that the proportion of rational multi-level algae con-
trol organisms could significantly eliminated nutrients and algae in water. After 12 days of application of this algae-controlling organism to the
constructed wetland of Gonghu Bay, the Cyanobacteria elimination efficiency reached 99.8%. After 14 days, the Cyanobacteria biomass de-
creased by 6. 1% compared with the original quantity of the constructed wetland. It showed that the combination of multi-level biological manip-
ulation technology and constructed wetland technology could effectively control Cyanobacteria and provide a safe and effective means for solving

Cyanobacteria in the lakeside zone of Gonghu Lake.
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Table 1 Different density levels of four algae-controlling organisms

g/m’
—— BE SR WOUEE e
D )L"t Hypophth- Bellamya Cristaria Corbicula
1 enlbl ¥ almichthys  aeruginosa plicata Sfluminea
eve molitrix( A) (B) (C) (D)
JKF 1 Level 1 20 50 100 100
JKF- 2 Level 2 40 100 200 200
JKF- 3 Level 3 80 200 400 400

(2)Frike RIRHHEN 6 A, /KiR 19~27 °C K FEALR
FEARAE . FTTF THIFITT, A HE A 5 38 21 IR P,
SEYEERE 12 800 J7 A~/ L, e i fa o B < i = 4:5:20 :40 F 5]
B e . BRI 2 8 R0 X N A 1 6 A W AN
A7 A2 d I — Y e B 3 3 R A S N T bk
0 X PN W T AR A B9 2 )2 A AR AR A T
FARYMRIWE T IR 3 B R0E
1.3 KERESHWH

(D KBESE ZRIRBK S H0h 2 A A A
TV S5 1A R FH KR K o0 B W 00 i (B U i) ) v
FUE I E R ERE AT

(2) MR a R BE . RN = PR ™ W7E
— BRI T B A7 4k 1 L U I (FLAR K 0. 45 m) X —
SEVRB SR TR 08, SR K DR A 10 mL g5.048
T 90% I PR 10 ml, FTR e TR 50 JHE 78 0 H i L ik 7 K
FEAVFEHL 24 h, SR E T KR 0 HLE 4 500 1/min 0
10 min, B LW T 1 em Ho @ ML, FH 20 606 BE T H I 2
750,663,645 1 630 nm Kb IEEE , L 90% PN R 75 WV Sk 2
Fo ARG 4R E a fri,

(3) BB, THEOT R BB T EOR R 26
AR ASCE FB AN IR AR T A N=A
xVsxn/AcxVa, Forft, N Sy & T B K FE i) 17 JiF AE 4 500
(A1) 5A g3 HOHE 1 B (mm® ), — AN 085 f) 52 s 1 L
0. 196 349 mm*; Vs & 1 FHEUKFEITHE W46 )5 (AR (mL) 5n
NI PE IR RECE s Ac HEGE AR (mm®) 5 Va SRyt
FHEM AR B (mL) s AR HETE LR Va 7 0.1 mL, Vs 3 & N
100 mL,A 4 400 mm’,

() M5E a HBRE, AL M4 E a HERE=
(Cy=C,)/Cyx100% , 5, Co ARFGIXIG T ] Ay ¢ B X B4 v
M43 a VR (ne/L) (C, FRFRIRIGHT A ¢ RHALG A i
S a RE (pe/L) o

(5) BRI bRAE, AR BN RE=(D,-D,)/
Dyx100% . =i, Dy JpEEFRa % (7 4~/L) D, AR5
BFIE) R ¢ BHAGG A e B (T 4/L) .

2 BER5HF

2.1 SEFREWIRIF AR E RA KR EEREBRER
I 1R 2 408l AR TR PR 2% 3 a VR JEAR 1L
JEFEIA 250~330 pe/L, iR B 483 a Wk RO IRALHRA B
TN, U 4RI A I 4 R a R RIS ML B 3

30 dJEMFER R a & EHER R IR 97, 12%, R IR U2 (MR,
I AT ) R I IR 22 J2 A B A W, DRI A T
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Fig.1 Trend of chlorophyll a concentration in the enclosure of

different test groups
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Table 2  Elimination rate of chlorophyll a content of different test
groups
SR 2y 4¢3 a & E{HFRR Elimination
Test group rate of chlorophyll a content//%
number 5d 104 154  20d  25d  30d
1# 13.53  41.64 53.79 61.33  70.71  83.40
24 17.49  46.90  60.91 72.67  82.68  88.80
3# 26.40  54.33  69.85 83.17 90.21 92.16
4# 32.01 61.61 76.36 91.50 95.50 97.12
S# 28.38 57.59  72.88 87.17 92.68 94.92
ot 25.74  53.25  68.33 80. 83 89.29 91.84
T# 11.55 37.77 51.06 57.83 74.64  86.12
8# 15.18 41.33 54.70 60.83 78.04 87.84
O# 21.45 49.85 63.94  75.33 85.36  90.68
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Fig.2 Changes of nutrient concentration in water of different

test groups on the 5™ day
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Fig.3 Changes of nutrient concentration in water of different
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test groups on the 10" day
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Fig.4 Changes of nutrient concentration in water of different

test groups on the 15™ day
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Fig.5 Changes of nutrient concentration in water of different

test groups on the 20™ day
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Fig.6 Changes of nutrient concentration in water of different

test groups on the 25" day
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Fig.7 Changes of nutrient concentration in water of different

test groups on the 30™ day
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Table 3 Biomass elimination rate of Cyanobacteria in Gonghu Bay

constructed wetland

] L i
Test time Cyanobacteria density Elimination
d FA/L rate//%
0 12 800.0 -

2 10 490.0 18.0
4 5200.0 59.4
6 2745.0 78.6
8 936.0 92.7
10 220.0 98.3
12 20.0 99.8
14 18.6 99.8

T RN M B R 19. 8 T A4/L
Note : The density of Cyanobacteria in the original constructed wetland was

198 000 per liter

(3) ZIEHAD BRI EOARIG 58 T AN TR A 5D BE,
455 N TR AREAE T2 LE R A BOR + N TR B AR
AHILE I T A R R , S ik DR o T s PA) i e A {1
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